To assess the magnitude of this bias, we considered the situation where the statin prescriptions are distributed randomly over time for all subjects in the study population, implying no association between statins and lung cancer incidence, namely an odds ratio (OR) of 1. First, note that generally, if we have a follow-up time T distributed as exponential with mean m and a number of prescriptions X that are, conditional on T, distributed as Poisson with rate r, then P(X=0| T=t) = e -r t f(t) = (e -t/m )/m, the density function of T, so that P(X=0) = 1/(rm+1), which is used to compute OR.
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To compute the expected proportion of non-users separately among the cases and controls, we assumed an exponential distribution, with mean m 1 years for the time to lung cancer diagnosis for the cases, and mean m 0 for the controls. We also assumed a Poisson distribution for the number of statin prescriptions per subject, conditional on the observation time, with a mean rate r prescriptions per person-year, common to cases and controls. As shown in eTable 1, the OR of lung cancer diagnosis associated with any statin exposure in such a case-control setting with no association would be
Thus, in the absence of an association between statins and lung cancer, namely an odds ratio of 1, the OR estimated by this approach is expected to be the ratio of the mean time to lung cancer diagnosis for the cases to the mean time of observation for the controls. Note that if the mean rate of prescriptions per person-year is different for cases (r 1 ) than for controls (r 0 ) then
This formula implies for example that a true OR of 2 for lung cancer incidence associated with statin exposure can be obscured and reduced to unity, or that a true OR of 1 can be artificially reduced to 0.5, by this biased approach if the mean time of follow-up for cases is half that of controls.
The correct analysis for such data must consider the time-dependent nature of the drug exposure. Thus, for a case-control design, the controls must be selected as a random sample either from all person-moments of the population, or from the risk set that re-computes the proportion of non-users up to the point in time that a case occurs for each case and control at that time. 1,2 Using this time-dependent approach, the probability of non-use of statins from cohort entry to the point at which the case occurs is e -r t , where t represents the follow-up time at which the case occurred. This probability is thus identical for non-cases, since the value of r for the mean rate used to generate statin prescriptions is taken to be identical for the cases and non-cases. Consequently, the odds ratio at each time point that a lung cancer case occurs is one, so that the correct overall odds ratio from such an analysis would be as expected, namely unity. eTable 2 provides data from the illustrative casecontrol study to support these formulae. First, the mean follow-up time is shorter for the cases (2.28 years) than for the time-independent controls (2.96 years), but not for the time-dependent controls (2.14 years). This suggests that in the absence of an association, the estimated odds ratio that would not account for time-dependency would be 2.28/2.96=0.77, a 23% bias. Second, the follow-up times are different between the unexposed cases and timeindependent controls (2.18 versus 2.88 years) and the extent of unexposed person-time cumulated prior to the first statin prescription is differential between the exposed cases and time-independent exposed controls (0.97 versus 1.35 years). These differences are not seen with the timedependent controls. Comparison of observation and exposure times between the cases of lung cancer, the controls from time-independent approach used in the VA study, 3 and the controls from a time-dependent approach selection, using the cohort of 365,467 subjects identified from the GPRD. 
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